ABSTRACT OBJECTIVES This study sought to determine the impact of quantity and location of aortic valve calcification (AVC) on paravalvular regurgitation (PVR) and rates of post-dilation (PD) immediately after transcatheter aortic valve replacement (TAVR).
T ranscatheter aortic valve replacement (TAVR) is an expanding alternative to surgical replacement for patients with high operative risk (1) (2) (3) . Paravalvular regurgitation (PVR) is an important complication of TAVR that has been shown to be associated with increased mortality (4) (5) (6) (7) (8) . Thus, there is a growing body of literature regarding the determinants of PVR (4, (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) . Aortic valve calcification (AVC) has been proposed as one of these determinants; however, the location and pattern of calcification differ significantly between patients.
The impact of calcification in various regions of the aortic valve complex (leaflets, annulus, and left ventricular outflow tract [LVOT] ) is incompletely understood. In theory, calcification impairs the seal of the transcatheter heart valve (THV) to the aortic annulus and LVOT, resulting in PVR.
In the present study, our aim was to iden- (19) .
M D C T . Our methodology for MDCT acquisition with a 320-slice scanner (Aquilion ONE, Toshiba Medical Systems, Otawara, Japan) has been previously described (18) . Prior to April 27, 2013, iodixanol 320 mg I/ml (124 patients) was used; thereafter, iohexol 350 mg I/ml (26 patients) was used. Intravenous contrast was injected at a rate of 3.5 ml/s.
Datasets were transmitted to a dedicated workstation and analyzed using 3mensio Valves software (version 5.1, Pie Medical Imaging, Maastricht, the Netherlands).
MDCT AORTIC ANNULUS MEASUREMENTS. The aortic annulus was defined as a virtual plane con- sectors were deemed equally large, either was coun- Values are mean AE SD.
AnnulusCa ¼ volume of calcification 2 mm inferior to the annulus to 3 mm superior to the annulus; AnnulusLVOTCa ¼ volume of calcification 5 mm inferior to the annulus to 3 mm superior to the annulus; LeafletCa ¼ volume of calcification 3 mm superior to the annulus to the cranial portion of the leaflets; LVOTCa ¼ volume of calcification 5 mm inferior to the annulus extending to the level of the annulus. 
AVC QUANTITY AND ASYMMETRY PREDICTION OF GREATER THAN OR EQUAL TO MILD PVR AND PD.
ROC curves for AVC in predicting PVR are shown in Figure 5A (p is not significant for comparison of ROC curves shown). Table 3 shows AUC values with corresponding cutoffs for calcification and asymmetry in predicting greater than or equal to mild PVR. All ROC analyses were significant for the prediction of greater than or equal to mild PVR with the exception of DLeafletCa. ROC curves for AVC in predicting PD are shown in Figure 5B for Leaflet (p ¼ 0.01).
INDEPENDENT PREDICTORS OF PVR AND PD.
Multivariable analysis results are shown in Table 5 .
AnnulusLVOTCa, LeafletCa, and CT area cover index (with binary cutoffs determined from ROC analysis)
were analyzed to determine whether leaflet calcium and calcium at the anchoring zone were independent predictors of PVR and PD when taking relative sizing into account. All were independent predictors of both greater than or equal to mild PVR and PD.
DISCUSSION
The main findings of our study are the following:
1) calcification in all regions of the aortic valve complex predicts greater than or equal to mild PVR Tables 1 and 2 . Ca ¼ calcification; other abbreviations as in Figures 1, 3 , and 4.
Khalique et al. Leaflet asymmetry was analyzed using ROC curves, analysis for greater than or equal to mild PVR was not significant. These findings suggest that asymmetry at the annulus and LVOT anchoring zone is more important than leaflet asymmetry for predicting PVR.
In the current study, a significantly higher proportion of paravalvular regurgitant jets corresponded with the coronary leaflet sector with the highest level of calcification in the AnnulusLVOT anchoring zone as opposed to the Leaflet region (Fig. 6 ). This correlates with previous findings by Ewe et al. (9) and Haensig et al. (10) (35) found that more calcification predicted grade 2 or higher PVR which did not respond to PD after balloon-expandable TAVR. However, neither study included the LVOT nor were the annulus and leaflets analyzed separately. In the current study, absolute calcium volume and degree of asymmetry were higher in patients on whom PD was performed.
ROC analysis was significant for all regions for calcium volume and asymmetry. The AUC values for PD were generally higher than for prediction of PVR at the conclusion of the procedure. In a separate ROC analysis that included patients in whom PD was performed and those in whom PD was not performed but had greater than or equal to mild PVR post-TAVR, AUC was not as high as for prediction of PD alone.
These findings suggest that PD may mitigate some of the effects of AVC in causing PVR. Abbreviations as in Tables 1 to 4 . CTAreaCI ¼ area cover index by multidetector row computed tomography; OR ¼ odds ratio; other abbreviations as in Tables 1 and 2. INDEPENDENT PREDICTORS. Importantly, LeafletCa and AnnulusLVOTCa were independent predictors for greater than or equal to mild PVR and PD when 
